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ABSTRACT
The effect of the climatic conditions of the Brazilian EasternAmazon on the rectal temperature (RT), respiratory frequen-
cy (RF) and index of tolerance to the heat (ITH) - Benezrawas evaluated,20 female buffaloes of the Murrah race, entirely
randonizeddistributed, in two experimentalgroups (GroupWithout Shading - WS and Group With 5hading - S), in silvopas-
toral system,with Brachiaria humidicola, in rotationed grazing. The buffaloes of Group S (n=10) had remainedin pasture
shadings for the leguminousAcacia mangium,while of Group W5 (n=10)was kept in pasture without accessto the shade.
All the animalshad accessto the water to drink and mineralsalt "add libitum". The period of adaptation of the animalsto
the systemswas of 14 days. The physiologicalvariable was taking in two turns in the morning (7 AM) and in the afternoon
(13 PM). The statistical analysis presenteddifferences significant (P<0.05) between the turns, for the two treatments,the
RT of the turn in the afternoon, 38.6 and 38.8°(, respectivelyof GroupsW5 and 5, was superior to temperaturestakes in the
morning,38.4 and 38.4°C.The RF, in GroupWS, in the turn of the afternoon, was different (P<0.05) betweenthe months,
with biggervaluesin May (38 movement/minute)and lesser in June (31 movement/minute).The averagevalues of the ITH
only showed differences between the turns of the morning (2.24) and the afternoon (2.46).
Keyword~~~iocli~~t~logy,phy;iologiçai varlable,' rectal t~mperatu;e,-respiratory frequen~y,
silvopastoral system, Brachiaria humidicola.
INTRODUCTION
The climate of the EasternAmazon Region is characterizedfor presenting high temperaturesand relative humidity of the
air. These climatic conditions are a chaLLengefor the homoeothermic animals that has difficulties in wasting heat to
restore its thermal balance corporal. The buffaloes, pertaining to this group, have specific structural characteristics,with
raised concentrationof melanin in the skin, reduced amount of sweat glands and density of hair, what it becomesvery
sensible to the direct solar radiation. Being thus, this researchaims to evaluate the effect of the availability of shadeof
trees (leguminousAcacia mangium), in two periods of the day (7 A.M. and 1 P.M.) in the rectal temperature,respiratory
frequencyand index of tolerance to the heat of buffaloes of the Murrah race, in the climatic conditions of the Eastern
Amazon Region.
784 Proceedings9,10World Buffalo Congress
PROOUCTION SYSTEM-
MATERIALS ANO METHOOS
ThisWork was lead in the Unit of Research "Senator Alvaro Adolpho" (01°.26'.03" 5 and 48°.26'.03" W), Belem, Para
State,.Brazil, pertaining to the Embrapa Eastern Amazon, of January to June 2009. The local climatic type is the Afi,
accordingto Kiippen. The pluvial precipitation annual averageis 3,001 mm, annual average relative humidity of air 85%,
annualaveragetemperature 27°e and 2,400 hours of annual insolation 2.Were used 20 Murrah buffaloes, between four
andfive years old, average weight 359kg, cyclical, non-lactating. The animals were .distributed, randomized, in two
experimentalgroups (Group 5 - with shade and Group WS - without shade). The period of adaptation was of 14 days.
Group5 (n=10) remained in rotation pasture, in poles with shade of trees of the leguminous Acacia mangium, in
silvopastoralsystem,while Group WS (n=10) was kept without accessto the shade, also, in rotation pasture. The feeding
wasof the pasture "quicuio-da-Amazônia" (humidicola Brachiaria), with access the water to drink and mineral salt ad
libitum. The studied physiological variable, rectal temperature (RT) and respiratory frequency (RF) was surveyed two
timesper week, to 7:00 A.M. and 13:00 P.M., with the aid of clinical thermometerveterinarian, with scale until 44°e, and
for the inspection and counting of the thorax-abdominal movements, during one minute (movementjminute).
TheIndex of toleranceto the heat of Benezra3 was used, values next the two (2.0) indicate that the animals are adapted
to the environment.The calculation was effected using the formula: ITH = RTj38.33 + RFj23, where RT: rectal tempera-
tureand RF: respiratoryfrequency.The climatic variable referring to the temperatureof air (AT) and relative humidity of
air (RHA) were gotten in the Meteorological Station of the INMET - 2° DISME, located the 500 meters of the experimental
area,and from them, was calculated the Index of Temperatureand Humidity (ITH) 8: ITH: [0.8 x T + (RHj100) x (T-14.4)
+ 4.4], where:T = temperature(Oe)and RH = relative humidity of air (%). Descriptiveanalyses and of variance were made,
0.05%of significance, in the SYSTAT,version 12.
RESULTS ANO DISCUSSION
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Figure1: Variationof rectaltemperatureof buffaloes createdwithout
shade(W5)and shade(5), of morning(7:00 A.M.) andto the afternoon
(1:00P.M.),in EasternAmazon.
Figure 2: Variation of respiratory frequency of buffaloes created
without shade(W5) and shade (5), of morning (7:00 A.M.) and to
the afternoon (1:00 P.M.), in EasternAmazon.
Theaveragesof climatic variable and the index of temperatureand humidity, in the experimental period, per the morning
and to the afternoon, are in Table 1.
Table 1. Averagevalues of the relative humidity of air (HRA),
temperatureof air (AT)andindex of temperatureand humidity
(ITH), of January to June of 2009, in Selem/Para5tate, Srazil.
Period
Moming
Aftemoon
Average
HRA(%)
91.0
82.0
86.5
AT (0C)
26.4
28.9
27.7
ITH
78.4
81.0
79.7
In Figure 1 is illustrated the variation of the RT in the experimental period. Significant differences (P<0.05) between
averagesof the turns and treatments had been observed,with 38.6 and 38.8°(, in Groups WS and 5, per the afternoon,
superiorsto the the morning, 38.4 and 38.4°(,
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In the experimentalperiod had significant differences(P<0.05)in all months, betweenGroupsWS and S and turns. In Group
WS, in both the turns, had significant difference (P<0.05)betweenthe months, with lesservalues in June (38.55°C),that it
can have occurreddue to adaptation acquired for the animals, in elapsing of the period of collection of data, when they
presenteddifferentiatedbehavior,in mudpuddlesformedby the waterof rain. In them, the animals lay down, in orderto keep
the bodytemperaturein normal levels, consideringit that in this group it did not have shade availability.This behaviorwas
waited,thereforeas researchexecutedin São PauloState, Brazil 1, buffaloeshas preferencefor water for bath, whenthey desire
to thermorregular.In both the studiedgroups,the RT wassignificantlysuperiorin the tur~of the afternoon,when the ambient
temperatureif found higher.Researchin RondôniaState, Brazil, with buffaloescreatedin silvopastoralsystem6, had presented
resultedsimilar,wherethe RT passedof 38.7°( for 39.2°(, per the morningand late, respectively,what demonstratesthat the
rise of the ambienttemperatureinfluencesin this physiologicalvariable.The variation of the RF of the animalsstudied,during
the experimentalperiod, is presentedin Figure2. In Marchand April had significant differences(P<0.05)betweenGroupsWS
and S and turns. In January, February,May and June the differences(P<0.05)had been only betweenthe turns. In GroupWS,
to the afternoon, the difference (P<0.05) occurred between the months, with bigger values in March (38 mov.jmin.) and
minors in June (31 mov.jmin.). These results are in accordancewith literature 9. In pasture without shade, the buffaloes
presentsignificantrise in the RT,of 38.3 for 39.1"(, and in the RF,of 22.6 for 48.4 mov./min., as form to waste the excessof
corporalheat, in result of thermalstress, that it harmsits productiveperformance7. The daily averagevalue of the indexof
toleranceto the heat of Benezrawas 2.32, in Group S, and 2.38, in GroupWS. Per the morning and to the afternoon,the
averageresults were, respectively,2.22 and 2.41 (Group S) and 2.25 and 2.50 (Group WS). The variance analysis disclosed
differencessignificant (P<0.05)of the index, in GroupWS, to the afternoon,probablydue to rise of the ambienttemperature
and the directsolar radiationon the skin of the animals,since they did not haveavailability of shadedareasto be protected.
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Figure3: Indexof toleranceto the
heatof Benezra,intheexperimental
period.
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In January, March and April had differences (P<0.05) betweenGroup S and WS and turns. In February,May and June the
difference (P<0.05) was only between turns. The averages of the index of tolerance to the heat of Benezra, in the
experimentalperiod, are in Figure 3. Similar results had been gotten in EasternAmazon 4, where it was observedthat the
ITH of the animals kept in the systemwith shade is next the 2,0, in 70% of the carried through comments,what it proves
the importance of the shade in the animal ambience, tropical climates, as of the Brazilian Amazon. In Table 2 are the
averageresults of the rectal temperature,respiratoryfrequencyand index of tolerance to the heat of Benezra,in buffaloes
createdto the shade and the sun, per the morning and to the afternoon.
Group S
7:00A.M. 1:00P.M.Variável
Group WS Average
7:00 1:00 7:00 1:00
A.M. P.M. A.M. p.M.
Recta1temperature(Oe) 38,4 38,6 38,4 38,8 38,4 38,7
Respiratoryfrequency(mov.min.) 28 32 29 34 28,5 33
ITH 2,22 2,41 2,25 2,50 2,24 2,46--------------------------------
Table2:Averagesoftherectaltem-
perature,respiratoryfrequencyand
indexof toleranceto the heatof
Benezra(ITH),buffaloescreatedto
theshadeandthesun,perthemorn-
ingandtotheafternoon,in Belem,
ParaState,Brazil.---------------------------------------------
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The systems that allow access to the shade, as the silvopastoral, promote better tolerance of the buffaloes to the tropical
heat, in comparison to the kept in area without shade. The simple shade in the pastures can have positive consequences in
the productivity of the buffalo, although the temperature, relative humidity of air and index of temperature and humidity
to affect the physiological variable and the index of tolerance to the heat, mainly, in the period of the afternoon.
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